Investigation of NeutrAvidin-tagged liposomal nanovesicles as universal detection reagents for bioanalytical assays.
Ligand-tagged liposomes, obtained by covalent conjugation of ligands to the liposomal surface, have been widely used as detection reagents in bioanalytical assays. A non-covalent conjugation method where IgG was attached to protein G-tagged liposomes has been recently utilized. To enlarge the application of non-covalent methods to a greater variety of ligands, including peptides, proteins, and nucleic acids, we developed and optimized a new method for the preparation of NeutrAvidin-tagged liposomes with subsequent attachment of biotinylated ligands. Two assays were used to investigate the feasibility of NeutrAvidin-tagged liposomes. The first assay was a competitive immunoassay for detecting rabbit antibodies, while the second assay was a sandwich hybridization assay for detecting a synthetic target: a DNA fragment of Erwinia amylovora. To produce the immunoliposomes for the detection of rabbit IgG, NeutrAvidin was covalently tagged to the liposomal surface at four different starting molar percentages (0.1, 0.2, 0.4, and 0.8). The biotinylated goat anti-rabbit IgG at three different molar ratios of biotin to IgG (5, 10, and 20) were then attached to the NeutrAvidin-tagged liposomes by using two different molar ratios of goat anti-rabbit IgG to NeutrAvidin (1 and 5). After the comparison of all 24 combinations, the best result was obtained with the 0.1 starting molar percentage of NeutrAvidin, 20 as the molar ratio of biotin to goat IgG, and 1 as molar ratio of IgG to NeutrAvidin. Under these optimized conditions, the limit of detection (LOD) for rabbit IgG was 38pmol/mL. Moreover, the best combination for the sandwich hybridization assay was with the 0.1 starting molar percentage of NeutrAvidin-tagged liposomes and when the molar ratio of biotinylated reporter probe to NeutrAvidin was equal to 1. The LOD for the synthetic target DNA fragment of E. amylovora was ca. 30pmol/mL. Both assays could be completed in about 30min without the requirement of sophisticated equipment or techniques. Therefore, these two assays have successfully demonstrated the feasibility of NeutrAvidin-tagged liposomal nanovesicles as a universal reagent for the attachment of different types of biotinylated ligands in a fast and easy coupling process. In addition, these ligand-tagged liposomes have the potential for wide use in different types of bioanalytical assays.